BEST AVAILABLE CC 




10 



20 



25 



30 



PATENT SPECIFICATION 

NO DRAWINGS L169>944 
Inventor : GERAINT JONES 
Date of filing Complete Specification: 11 July, 1967. 

Date of Application (No. 38195/66): 25 Aug., 1966. 
Complete Specification Published : 5 Nov., 1969. 



Index at acceptance :-C2 CUH1A3, 1H1C2, 1Q2, 1Q3, 1Q6B1, 1Q7A, 1Q8A 1Q8C, 
1Q9C, 1Q9F2, 1Q11D, 1Q11J, 2A2, 2A5, 2A14, 2R17, 22Y, 
220, 226, 227, 29Y, 29X, 30Y, 304, 32Y, 323, 36Y, 364, 
650, 662, 682, 790, LF) 

International Classification : — C 07 c 87/28, 93/14 

COMPLETE SPECIFICATION 

Novel 3,3-Diphenylpropylammcs and processes for the 
preparation thereof 



15 



We, Ea Geistlich Sohne AG fur Chem- 
ische Industrie, a body corporate organised 
and existing under the laws of Switzerland, 
of 6110, Wolhusen, Switzerland, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — 

This invention relates to new 3,3-diphenyl- 
propylamine derivatives which have anti- 
depressant activity. 

According to the invention we provide 
alkane derivatives of the formula: — 

wherein R l stands for hydrogen or an alkyl 
radical, and R 3 stands for an alkyl radical, 
and the phenyl radical A optionally bears one 
or two substituents selected from halogen 
atoms and the trifluoromethyl radical, and the 
phenyl radical B bears one or two substituents 
selected from halogen atoms and trifluoro- 
methyl, alfcyl and alkoxy radicals, and acid- 
addition salts thereof, provided that, when A 
stands for the phenyl radical and B stands for 
the 4 - methylphenyl or 4 - raethoxypheoyi 
radical, R* and R 3 do not both stand for the 
methyl radical, and, when A stands for the 
phenyl radical and B stands for the 4-methyl- 
phenyl radical, R» and R 3 do not both stand 
for the ethyl radical. 

As a suitable value for R 3 , or for R 1 when 
it stands for an alkyl radical, there may be 
mentioned, for example, an alkyl radical of 

[Price 4s. 6d.] 



not more than 6 carbon atoms and more par- 
ticularly an alkyl radical of not more than 2 
carbon atoms, for example the methyl radical. 

The substituent(s) which may be present in 
the phenyl radical A may, for example, be 
selected from fluorine and chlorine atoms, and 
the trifluoromethyl radical. The substituent($) 
which is or are present in the phenyl radical 
(B) may, for example, be selected from fluorine 
and chlorine atoms, the trifluoromethyl radical, 
and alfcyl and alkoxy radicals of not more than 
3 carbon atoms, for example the methyl and 
methoxy radical. 

Preferred compounds of the invention are 
those wherein R l stands for hydrogen or the 
methyl radical, R 3 stands for the methyl or 
ethyl radical, and the phenyl radical A op- 
tionally bears one or two substituents selected 
from halogen atoms and the trifluoromethyl 
radical, and the phenyl radical B bears one or 
two substituents selected from halogen atoms 
and the trifluoromethyl radical. 

As specific alkane derivatives of the inven- 
tion there may be mentioned, by way of 
example, N,N - dimethyl - 3, 3 - bis - (4 - 
fluorophenyl)propylamine, N,N - dimethyl - 
3 - (4 - fluorophenyl) - 3 - phenylpropyl- 
amine, N ? N - dimethyl - 3 - (4 - chloro- 
phenyl) - 3 - phenylpropylamine, N,N - di- 
methyl - 3 - (3 - fluorophenyl) - 3 - phenyl- 
propylamine, N,N - dimethyl - 3 - (2 - methyl- 
phenyl) - 3 - phenylpropylamine, N,N - di- 
methyl - 3 - (2 - methoxyphenyl)-3-phenyl- 
propylamine, N,N - dimethyl - 3,3 - bis- 
(4 - chlorophenyl)propylamine, N,N - di- 
methyl - 3 - (4 - chlorophenyl) - 3 - (4 - 
fluorophenyl)propylamine, N,N - dimethyl- 
3,3 - bis - (3 - fiuorophenyOpropylamine, 
N - methyl - 3,3 - bis - (4 - fiuorophenyl> 
propylamine, N,N - dimethyl - 3,3 - bis - (3- 
trifluoromcthylphenyl)propylamine and N,N- 
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ftfiL" 3 ; (3 - - m ' flu °'°™thylphenyl)- 
^henylpTOpylamme, and acid-addition S 

•As suitable acid-addition salts there may 
be mentioned salts derived from wtJL^ll 

acceptable anions, for example hydrochlorides 
oxalates citrates, makates or tartrate^ ' 
According to a further feature of the inven- 

TZ fr dC i W f0r the manuf^rc 
of the alkane derivatives of the invention 
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CH.CH^.NHR 2 



wherein A B and R* have the meaning stated 
above and acid-addition salts thereof 32 
c =r _hy drog enofy S i„ g a compound Jfi 
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genaaon may be carried out in an iSt' 

& C m °„V n ^ d P ressure! AJtern a S 
by Slfe^- rcdu ? i< * ma y be earned om 
with L T?" ° f ^ alkene derivative 
&k «~ ?? Wp S. 0rus and k J««w>dic acid, £ 
f 8 " «* a'kene derivative may conven 

SJL f ? mKd '> nV " * inte3n 0 f A e 
corresponding tertiary alcohol with red nh~ 
phorus and hydriodic acid phoS " 

s ?on^°, bt r ed by dehydrating Ve corre- 
sponding hydroxy compounds of the formula: 



ana k stands for a hydroeenolvsahle 
group, or an acid-addition salt Ef 

As a suitable value for R- 1 there mav be 
mentioned, for example, the baafl radkaT 

Sal^ ^ n0,ysis . ma y "* ««« o« by 
catalytic hydrogenation using th e reactants 
and conditions described above 

The startmg materials in the last-named 
process may be obtained by the geMrSTd? 
hydration process outlined above § 
h„ ,u ™ em }° D « illustrated but not limited 
a7eby^gri- EXampleSinWhichchc 

pans 
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bv th* S«f. • ^id-addition sa t thereof 
for examSe ' d,,Uem * S0,vent - 

of those llttK^r^" 

con which are of the fomuh L° f ,he 10Ven - 



Example 1 
5 Parts of N,N - dimethvl - 3 3 h;« /m 

Pans ofsy ^• parts of dr * ^ 
a dd?H ^j/o PaUfdium-on-carbon catalyst are 
SDhS ?f l5j ""^e is shaken in an a tm o- 
sphere of hydrogen at ambient temperature 
and atmospheric pressure When AeVkfi? 

of hydrogen P has ceased SASSR 
iki^**!* 55 of ^e calculated volume is 

' and r 5 d) '^ C Cata,ySt is r ^»ved by fiction 
and the filtrate is evaporated to a smaH 
volume. Dry ether is slowly added £ 
crystalhsation begins, and 500 pans of ^rv 

it ^ S added - ^ ouxcuVe is filtered 
and the solid residue is washed widTdrv 

from ethyl acetate containing a trace of «h 
no,, and ^ is thus obtainld N^irnem*: 

hydrochltde/mp. te h 8 % )propy,amine 
In a sumiar manner, using the apDfODiW 
alkene .derivative as starting materiKe fo ! 
lowing compounds are obtained 



70 



75 



80 



85 



90 





,8 



^CH.C^CH^Me^. HCI 



10 



15 



20 



25 



30 



1,169,944 



3 



A 


B 


m.p. CC.) 


Crystallisation solvent(s) 


Ph 


4_F— Ph 


141—144 


n-butyl acetate 


Ph 


4— Q— Ph 


154—157 


erhvl acetate— trace of ethanol 


Ph 


3 F— Ph 


166—168 


a 


Ph 


2— Me— Ph 


165 167 


>J 


Ph 


2-MeO-Ph 


166-167 


>J 


Ph 


3-CF 3 -Ph 


145-148 


ethyl acetate — petroleum 
ether (b.p. 6O-80°C.) 


4— Cl-Ph 


4— Cl-Ph 


193—196 


n-butyl acetate 


4 — CI— Ph 


4 — F— Ph 


173—176 


n-butyl acetate 


3— F-Ph 


3-F— Ph 


178—180 


ethyl acetate— trace of ethanol 


3-CF 3 -Ph 


3-CF 3 -Ph 


158—160 


ethyl acetate — petroleum 
ether (b.p. 60— 80°C.) 



The N,N - dimethyl - 3,3 - bis-(4-fluoro- 
phenyl)prop - 2 - cnylamine hydrochloride 
used as starting material in the process 
described above may be obtained as fol- 
lows : — 

A mixture of 6 parts of N,N - dimethyl - 
3,3 - bis - (4 - fluorophenyl) - 3 - hydroxy- 
propylamine (m,p. 120°C), 50 parts of acetic 
acid and 15 parts of lON-hydrochloric acid 
is heated at 100°C. for 3 hours. The reaction 
mixture is evaporated to small volume and 
the residual, oil is dissolved in water. The 
solution is washed with ether and is then made 
strongly alkaline by the addition of 2N- 
aqueous sodium hydroxide and is then extrac- 
ted with ether. The ethereal extract is dried 
over anhydrous calcium sulphate and an 
ethereal solution of hydrogen chloride is then 
added to the extract until the precipitation 
of solid is complete. The precipitated solid 
is collected by filtration and is then crystal- 
lised from butyl acetate. There is thus 
obtained N,N - dimethyl - 3,3 - bis - (4 - 
25 fluorophenyl) - prop - 2 - enyiamine, m.p. 
209°G 

The N, N - dimethyl - 3,3 - bis - (4-fluoro- 
phenyl) - 3 - hydroxypropylamine used as 
starting material can be obtained in conven- 
tional manner by the interaction of the appro- 
priate Grignard reagent with the appropriate 
ketone. 

The alkene derivatives used as starting 
materials for the preparation of the alkane 
derivatives listed in the above table may be 
obtained in similar manner to that described 
for N,N - dimethyl - 3,3 - bis - (4 - fluoro- 
phenyl)prop - 2 - enyiamine hydrochloride. 
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Example 2 

6 Parts of N - benzyl - N - methyl- 40 
3,3 - bis - (4 - fluorophenyl) - prop - 2 - 
enyiamine hydrochloride are dissolved in 30 
parts of dry ethanol. 3 Parts of 5% palladium- 
on-carbon catalyst are added, and the mixture 
is shaken in. an atmosphere of hydrogen at 45 
ambient temperature and atmospheric pres- 
sure. When the absorption of hydrogen has 
ceased (approximately 10% in excess of the 
calculated volume is absorbed), the catalyst is 
removed by filtration and the filtrate is evapor- 50 
ated. The residue is dissolved in 50 parts of 
water, and the solution is basified with am- 
monia. The base is extracted twice, each time 
with 100 parts of ether, and the combined 
ethereal extracts are dried with anhydrous 55 
magnesium sulphate. To the dry ethereal 
solution there is added an ethereal solution of 
oxalic acid until precipitation is complete. 
The mixture is filtered, and the solid residue 
is washed with ether and then dried on the 60 
filter. The solid is crystallised from ethanol, 
and there is thus obtained N - methyl - 3,3 - 
bis - (4 - fluorophenyl)propylamine oxalate, 
m.p. 187— 190°C. 

The N - benzyl - N - methyl - 3,3 - bis - 65 
(4 - fluorophenyl) - prop - 2 - enyiamine 
hydrochloride used as starting material may 
be obtained as- follows : — 

A mixture of 58.3 parts of N - henzyl - N - 
methyl - 3,3 - bis - (4 - fluorophenyl) - 3 - 70 
hydroxypropylamine, 465 parts of acetic acid 
and 117 pans of lON-hydrochloric acid is 
heated under reflux for 0.5 hour. The mix- 
ture is evaporated to small volume and the. 
residual oil is dissolved in water. The solution 75 
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is made strongly alkaline by the addition of 
2N-aqueous sodium hydroxide and is then 
extracted with ether. The ethereal extract is 
dried over anhydrous calcium sulphate and is 

5 evaporated in vacuo. The residual oil is frac- 
tionally distilled at a pressure of 0.2mm, Hg. 
and the fraction having b.p. 172— 178°C. is 
collected. There is thus obtained N - benzyl- 
N - methyl - 3,3 - bis - (4 - fluorophenyl)- 

10 prop - 2 - enylamine, which may be con- 
verted into the hydrochloride (m.p. 132°C.) 
by conventional means. 

N - Benzyl - N - methyl - 3,3 - bis - 
(4 - fluorophenyl) - 3 - hydroxypropylamine 

15 can be obtained in conventional manner by 
the interaction of ethyl 3 - (N - benzyl - N - 
methylamino)propionic acid and the appro- 
priate Grignard reagent. 

WHAT WE CLAIM IS: — 
20 1. An alkane derivative of the formula; — 



wherein R 1 stands for hydrogen or an alkyl 
radical, and R- stands for an alkyl radical, 
and the phenyl radical A optionally bears one 

25 or two substituents selected from halogen 
atoms and the trifluoromethyl radical, and the 
phenyl radical B bears one or two substituents 
selected from halogen atoms and trifluoro- 
methyl, alkyl and alkoxy radicals, or an acid- 

30 addition salt thereof, provided that, when A 
stands for the phenyl radical and B stands for 
the 4 - methylphenyl or 4 - methoxyphenyl 
radical, R l and R- do not both stand for the 
methyl radical, and, when A stands for the 

35 phenyl radical and B stands for the 4-methyl- 
phenyl radical, R l and R= do not both stand 
for the ethyl radical. 

2. A compound as claimed in claim 1 
wherein R l stands for hydrogen or an alkyl 

40 radical of not more than 6 carbon atoms, R J 
stands for an alkyl radical of not more than 
6 carbon atoms, and the phenyl radical A 
optionally bears one or two substituents selec- 
ted from fluorine and chlorine atoms and the 

45 trrfluoromethyl radical, and the phenyl radical 
B bears one or two substituents selected from 
fluorine and chlorine acorns, the trifluoro- 
methyl radical, and alkyl and alkoxy radicals 
of not more than 3 carbon atoms. 

50 3. A compound as claimed in claim 1 
wherein R l stands for hydrogen or the methyl 
radical, R 2 stands for the methyl or ethyl 
radical, the phenyl radical A optionally bears 
one or two substituents selected from halogen 

55 atoms and the trifluoromethyl radical, and the 
phenyl radical B bears one or two substituents 



selected from halogen atoms and the trifluoro- 
methyl radical 

4. A compound as claimed in claim 3 
wherein the halogen substituent(s) present in 60 
phenyl radical B, and optionally present in 
phenyl radical A, is or are selected from 
fluorine and chlorine atoms. 

5. A compound selected from N>N- di- 
methyl - 3,3 - bis - (4 - fluorophenyl)propyl- 65 
amine, N,N - dimethyl - 3 - (4 - fluoro- 
phenyl) - 3 - phenylpropylamine, N,N - di- 
methyl - 3 - (4 - chlorophenyl) - 3 - phenyl- 



propylamine, N,N - dimethyl - 3 - (3 - 
fluorophenyl) - 3 - phenylpropylamine, N,N- 70 
dimethyl - 3 - (2-methylphenyl) - 3 - phenyl - 
propylamine, N,N - dimethyl - 3 - (2 - meth- 
oxyphenyl) - 3 - phenylpropylamine, N,N- 
dirqethyl - 3,3 - bis - (4 - chlorophenyl)- 
propylamine, N,N - dimethyl - 3 - (4-chloro- 75 
phenyl) - 3 - (4 - fluorophenyOpropylamine, 
N ; N - dimethyl - 3,3 - bis - (3-fluorophenyl)- 
propylamine, N - methyl - 3,3 - bis - (4- 
fluorophenyl)propylamine, N,N - dimethyl - 
3,3 - bis - (3 - trifluoromethylphenyl)propyl- 80 
amine and N,N - dimethyl - 3 - (3 _ tri- 
fluoromethylphenyl) - 3 - phenylpropylamine, 
and acid-addition salts thereof. 

6. An acid-addition salt as claimed in any 

of claims 1 to 5 which is a hydrochloride, 85 
oxalate, citrate, maleate or tartrate. 

7. A process for the manufacture of a com- 
pound claimed in any of claims 1 to 6, which 
comprises reducing an alkene derivative of 

the formula: — 90 



wherein A, B, R l and R= have the meanings 
stated in claim 1, or an acid-addition salt 
thereof. 

8. A process as claimed in claim 7 in which 95 
the reduction is carried out by hydrogenation 

in the presence of a. palladium-on-carbon 
catalyst. 

9. A process for the manufacture of a com- 
pound claimed in claim 1 wherein R l stands 100 
for hydrogen, which comprises hydrcgenolys- 

ing a compound of the formula: — 




C^CH.CH^NR^R 3 



wherein A, B and R 2 have the meanings 
stated above, and R 3 stands for a hydro- 105 
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gertolysable group, or an acid-addition sale 
thereof. 

10. An alkane derivative, claimed in claim 
1, substantially as described in either of the 

5 foregoing Examples. 

11. A process for the manufacture of an 



alkane derivative, claimed in claim 7 or 9, 
substantially as described in either of the fore- 
going Examples. 

B. F. DREW, 
Agent for the Applicants. 
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